A furanquinone from Paulownia tomentosa stem for a new cathepsin K inhibitor.
In the search for novel inhibitors of cathepsin K, a new furanquinone compound, methyl 5-hydroxy-dinaphtho[1,2-2'3']furan-7,12-dione-6-carboxylate (1a), showed in vitro inhibitory activities for cathepsin K. Compound 1a was isolated originally from Paulownia tomentosa stem and its derivatives were synthesized. Furanquinone compounds (1a, 1b, 1c and 1d) were also found to be capable of inhibiting cathepsin L, which is closely related to cathepsin K. The inhibitory activity of the parent compound 1a (IC50 = 21 microm) for cathepsin K was slightly higher than those of the other three derivatives that have a methoxy (1b), propoxy (1c) or acetoxy (1d) group (IC50 = 33-66 microm) in the 5-position of compound 1a. This implies that the 5-hydroxyl functional group of 1a may have favorable effects on the reduction potential which are related to the cathepsin K inhibitory activities of furanquinone compounds. Therefore, the cathepsin K inhibitory activity of a new furanquinone compound is proposed.